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Middleware y sistemas distribuidos

Middleware

= Motivacion

= Componentes asociados al middleware

= Arquitectura IT

= Estandares
= Sockets TCP/IP
= RPC [Remote Procedure Call], e.g. RMI
= Colas de mensajes
= Middleware orientados a objetos, e.g. CORBA & DCOM
= Middleware basado en componentes, e.g. EJB & .NET
= Servicios, e.g. servicios web

= Tendencias: “Comoditizacion” & microservicios

= Apéndice: ZooKeeper




Middleware
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Middleware

Motivacion
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Motivacion
Con el tiempo, su sistema va siendo mas complejo:
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Middleware

Motivacion
Arquitectura IT
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Middleware

Componentes asociados al middleware

1) The Communications Link
2) The Protocol

IS

-

3) The Programmatic Interface
4) A Common Data Format

<

8) Naming/Directory Services

7) Security
8) Systems Management

5) Server Process Control




Middleware

Protocolos

Point-to-Point Client/Server  Publish/Subscribe Queuing Data-Centric
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ESB
Daemon
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&
r t ' Your systems.
Working as one.

Middleware

Protocolos orientados a conexion
vs. Protocolos no orientados a conexion

Host A TCP 3-way handshake Host B

TCP
SYN >
”
ACK >
... reliable data transfer ...
Host A Host B
UDP sendto() recvfrom()
recvfrom() sendto()




Middleware

Protocolos: Codificacion de los datos

Textual GET /cs282/ka.jpg HTTP/1.0
] Connection: Keep-Alive
p.Eﬂ.|41_rP User-Agent: Mozilla/5.0 [en]

Host: xar.dre.vanderbilt.edu
Accept: image/gif, image/jpeg, */*
Accept-Language: en Accept-Charset:
iso-8859-1,*,utf-8

Binaria module GIOP {
. enum MsgType { Request, Reply, ... };
p'e.]' GIOP struct MessageHeader ({

char magic[4];

Version GIOP_version;

octet byte order, message_ type;
unsigned long message_size;

Middleware

Protocolos: Multiplexacion de conexiones

CLIENT THREADS SERVER THREADS CLIENT THREADS SERVER THREADS

333|333 ||| |+33-3 ||| -3-2%




Middleware

Protocolos:
Intercambio de mensajes sincrono/asincrono

CLIENT SERVER CLIENT SERVER
[ ] REQUEST 1
REQUEST 1, | >
REQUEST 2
| (-RESPONSET_ >
REQUEST2 [ ] RESPONSE 1
> - =ET
RESPONSE 2 REQUEST 3
(- SPETEER ] >
REQUEST3 _ | | RESPONSE 2
> -
RESPONSE 3 RESPONSE 3
(- - ]

Middleware

Protocolos:
Paso de mensajes vs. Memoria compartida

CLIENT SERVER CLIENT SERVER
send (msg) recv (msg) write (buf) read (buf)
—> —> —> =—>
MSG MSG SHARED
| MSG | MEMORY
SEGMENT

MSG IPC CHANNEL




Middleware

Protocolos

Initiator/ Responder

Requester

Client/Server

Peerto-Peer (p————)

Push

Middleware
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Middleware

Grados de acoplamiento
en arquitecturas multicapa

Loosely Coupled with Tiers
Local Copies Customer
Presentaion Logic  Data of Data Information
Product
ot [ PR e O Information
Ju— - S
L L ¢ o} D Central Order
Local Order Entry Service
Entry Service
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Middleware

I Logical Node
[ Middleware
[ 1 Physical Node




Middleware

Arquitectura basada en capas

——
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Middleware
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Middleware

Arquitectura basada en capas

—

| Applications

e-business, avionics, health care...

. Common ] Transacciones, seguridad, recursos...
Middleware Services

Distribution OMG CORBA & DDS, W3C Web Services,
Middleware Java RMI, .NET Remoting...

Host Infrastructure
Middleware JVM (Java), CLR (.NET), ACE...

Operating Systems
& Protocols

UNIX/Windows, TCP/IP...

——
———

Hardware




Middleware

Silos...
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Middleware

Arquitectura en bus
e.g. Enterprise Service Bus

Workstations, Browsers, Mobile Devices, External Systems, & Others
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Middleware

La estandarizacion del middleware

HowW STANDP\RDS PROUFERATE:

(e AlC CHARACTER ENCOONGS, INSTANT MESSAGING, ETC)
M?! RDICULOLS!
WE NEED To DEVELORP
. | | ONE UNIVERSAL STANDARD :
SITUATION: THAT COVERS EVERYONE'S SITUATION:
THERE ARE USE CASES. e THERE ARE
[4 COMPETING \ I |5 COMPETING
STANDPRDS. ﬁ STANDPRDS.

Middleware

La estandarizacion del middleware

Terminal identified
by line identifier and
address on ling

Mainframe Terminal Network

K ]
=5 %
/

Terminal  Programs
Terminals Handler

Distributed Network
|:| l___| D I:l Programs I:’ |:|
] e i e —

connections
(Port number in TCP/P)

Each machine identified
by network address
(IP address in TCPAP)




Middleware

La estandarizacion del middleware

Sockets TCP/IP

Sender Receiver

Flow of Apglication |- -——--—-——- Application TCP/IP Mapped

Data o Crceoniaor to 0S| Layers
S5858I0N Leemeeceeaeaaa Session
Transport  jeececsecaaaaad Transport TCP | UDP
Datalink  |-------------4 DataLink Flow of
e I Physical Data

Protocol Between

Each Layer

Middleware

La estandarizacion del middleware

SERVER CLIENT
Sockets TCP/IP en Java

Serverocket | qg4—| Socket
Servidor S
serverSocket = new ServerSocket(4321); N

clientSocket = serverSocket.accept();
output = new PrintWriter(clientSocket.getOutputStream());

input = new BufferedReader(new
InputStreamReader(clientSocket.getInputStream()));

Cliente
socket = new Socket("elvex.ugr.es", 4321);
output = new PrintWriter(socket.getOutputStream());

input = new BufferedReader(new
InputStreamReader(socket.getInputStream()));




Middleware

La estandarizacion del middleware
Caracteristicas deseables del middleware:

= Facilidad de uso (vs. API a bajo nivel, e.g. sockets),

= Transparencia en cuanto a la localizacion
(trasladar aplicaciones de una maquina a otra
sin necesidad de recompilar el codigo).

= Integridad en la entrega de mensajes.
(los mensajes no deberian perderse ni duplicarse).

= Integridad en el contenido de los mensajes

(el contenido de los mensajes no debe corromperse). L
= Independiencia del lenguaje (sistemas heterogéneos '*)»f\t,;

RPC [Remote Procedure Call]

RPC permite realizar la comunicacion entre procesos
como si se tratase de simples llamadas a funciones.

Cliente IServicio

+servicio()

T

Proxy Servicio

r——— —

+servicio() 1 1 |+servicio()




RPC [Remote Procedure Call]

Stubs & Skeletons

Client Server

\ / Compilation

Environment
Interface Definition |&

: Language (IDL)

RPC [Remote Procedure Call]

Marshalling

Call Foo (int X, string Y, pointer Z) pcrﬁi‘,r,r;.rfrﬁan t
return float
Parameters \
i
marshaed | 01001101010010100011101010 |

into a string

of bits \
Declaration in

Function Foo (int X, string Y, pointer Z) server program
return float




RPC [Remote Procedure Call]

Estandares

= Java RMI [Remote Method Invocation]

= .NET Remoting (en la plataforma .NET)

= Windows RPC, cumpliendo con el estandar OSF DCE
[Open Software Foundation Distributed Computing

Environment]

RPC [Remote Procedure Call]

Java RMI

e

Client Host

{ Server Object Interface J

Client Server
Program Stub

(3) Return server stub

Server Host

~

L Server Object Interface J

Server Server
Skeleton Object

(1) Registerserverobject

RMI Registry Host

(2) Look for server object

RMI
Registry




RPC [Remote Procedure Call]

Java RMI
1. Interfaz remota

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface Compute extends Remote

{
Object executeTask(Task t)

throws RemoteException;

RPC [Remote Procedure Call]

Java RMI
2. Objetos serializables

import java.io.Serializable;

public interface Task extends Serializable

{
Object execute();

}




RPC [Remote Procedure Call]

Java RMI
3. Servidor RMI (1/2)

import java.rmi.*;

import java.rmi.server.*;

public class ComputeEngine
extends UnicastRemoteObject // Objeto remoto
implements Compute // Interfaz remota

public ComputeEngine() throws RemoteException
{ super(); }

public Object executeTask (Task t)
{ return t.execute(); }

Java RMI
3. Servidor RMI (2/2)

public static void main(String[] args)
throws Exception

System.setSecurityManager (new SecurityManager());

String name = "//elvex.ugr.es/Compute";
Compute engine = new ComputeEngine();

Naming.rebind(name, engine);




RPC [Remote Procedure Call]

Java RMI
4. Cliente RMI

import java.rmi.*;

public class RemoteClient {

System.setSecurityManager (new SecurityManager());
String name = "//elvex.ugr.es/Compute";
Compute comp = (Compute) Naming.lookup(name);

tarea = new XTask();
resultado = (XResult) comp.executeTask(task);

Colas de mensajes

Put

2 SRTTTTITH . -
By |11} L=
Queue Queue

V4

P




Colas de mensajes

Client/Server Message Queueing

Put
\v Client
n+
BT »{LI1II0
Queue Queue
Client
Message Queue Message Queue
Server Server

Put

Colas de mensajes

JMS

Java Message Service
https://en.wikipedia.org/wiki/Java Message Service

@
=
s
@
2
g
e
§
=

API JMS

Cliente

Proveedor JMS

Implementaciones: £
IBM WebSphere, Oracle Weblogic, Apache ActiveMQ...




Colas de mensajes

AMQP

Advanced Message Queuing Protocol
https://en.wikipedia.org/wiki/Advanced Message Queuing Protocol

COnsumldor
AMQP

Intercambiadores olas
Exchanges) ~  (Queues
9es) T Consumidor
x |__— AMQP

Consumidor
AMQP

Productor X —
— Consumidor
Broker AMQP AMQP

Implementaciones:
RabbitMQ, Apache ActiveMQ, Apache Qpid...

Apache Kafk
httlrjjfl:(affa.a;chea.orq/ ApaChe Kafka

A high-throughput distributed messaging system.

(voawer | oo | [soune )
Y 1 ¢

Kafka cluster

[SEFVEI' ] [server J
server

________________________

——[ Zookeeper cluster ]

_________________________________________

Desarrollado originalmente en LinkedIn.
Usado en Cisco, Netflix, PayPal, Spotify, Uber...




Colas de mensajes

Apache Kafka

http://kafka.apache.org/ Ap a C h e Ka fka

A high-throughput distributed messaging system.

Kafka Broker Internals

__________________
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ZK

ZK Kafka Brokers

Apache Kafka

http://kafka.apache.org/ Ap a C h e Ka fka

A high-throughput distributed messaging system.

w %ﬁi

Real-time Data Feeds

APACHE
KAFKA

Online Data Real-time Stream
Processing Processing

HBase - Storm
Accumulo

—» Spork

Streaming,  Hive
Ingest

—’Q' elasticsearch
HDP 2.2 Data Lake HDP 2.2
Usado con Apache Storm Usado con Logstash,
[stream processing]: p.ej. elasticsearch:

Yahoo!, Twitter... Wikimedia, GitHub, FDA, CERN.. ¥




Colas de mensajes

Apache Kafk
htt?)?ﬁ(affa.apaachea.orq/ ApaChe Kafka

A high-throughput distributed messaging system.

App Cluster

Suro = Netflix's data pipeline
https://github.com/netflix/suro

ZPor qué no usar bases de datos?
Limitaciones del uso de bases de datos como middleware

Client Server
SOL Text |
__________————) Parse
‘—/_______—_——- Query
‘Wl;;on ,, o
Execute Command Query
w: Plan

Execute e -
% vy |4
Output Data l
v




Middleware

Open Group DTP (antiguamente, X/Open)
DTP = Distributed Transaction Processing

AP
Native API TX
interface
RMs XA ™
interface

tHE ( )pern Group

Making standards work®

| Application
Application
CRM || ™™ RM
b
Communi-
Resource || Transaction cations
Manager Manager Resource
(RM) (T™) Manager
(CRM) &
\ | Application
b CRM ™ RM

Middleware

orientado a objetos
CORBA & DCOM

Client
Compiled
Run-time =
Environment 5
! Interface Definition
i Language (IDL)
Interface
Repository
interpretive / \
Run-time + *
Environment

i Compilation

i Environment




Middleware

basado en componentes

EJB [Enterprise JavaBeans]
.NET Enterprise Services [COM+]

IMylInterface Object IMylInterface
-O" Wrapper [~ User-Written
Client COM Object

,_‘_IEI‘EstactorY Life |/ClassFactory
pcom () Cycle f-

Control
10bjectContext
o l Context
Object
COM+ Container
|
Myinterface Object Myinterface \ser.yritten
[ - Wrapper [~ Enterprise
Client JavaBean
Mg_.ftln_:n'»alntarfaca e MyHomelnterface
RMior - =
loP “OT] ome
-+Java.ejpSessionContext [ et
e Object

EJB Container

Middleware

basado en componentes
Arquitecturas .NET & EJB

Java GUI Application
RMI-

Web Browser JOBC | MS | 0 | INDI
+ Applets
HTML DHTML XML
VB C# C++ Ji#
.';.I'esem‘atmn Tava
Common Language Specification fer Web Container Serviet
RMI- Java
ASPNET Windows JDBC [ JMS | inp | INDI | sy
Web Forms, Web Services, Forms
Mobile Internet Toolkit
Business
ADO.NET and XML Logic Tier
an EJB Container
. Con-
Base Class Library AMI- | Java
nector| | JDBC | JMS | JNDI | yrp | 'ypai
Common Language Runtime
Dala
Operating System Tier Mainframe Data




Servicios

Requester
r
QOrganization Y
Service 2 Service 1 Service 3
Provider Provider Provider
Organization X
Service 4
Provider
+— = Service
request

Servicios

Interconnecting Infrastructure (Middleware and Networks)

[ ] [ ] L ] ®
i “ I | I
Service 4 Service 3 Service 2 Service 1
Server A Server B ServerC
Organization X Organization ¥ External
. . Interface
Service _
Provider ~ |
Software

Components




Servicios web

|Inspeccion DISCO

Paso de mensajes SOAP

Formato de datos XML

| Comunicaciones Internet |

Mas informacion y ejemplos...
http://elvex.ugr.es/decsai/csharp/distributed/web-services.xml

Servicios web

SOAP [Simple Object Access Protocol]

Solicitud
SOAP , Envelope
o
HTTP/1.1 POST /soap/myservice SOAP Header
Content-Type: text/xml S
SOAPAction: MyInterface#MyComponentMethod s

<SOAP:Envelope>
<SOAP :Header>
<MyHeader SOAP:mustUnderstand="0"> ... </MyHeader>
</SOAP :Header>
<SOAP :Body>
<MyRequest>
<argument>PI</argument>
</MyRequest>
</SOAP :Body>
</SOAP:Envelope>




Servicios web

SOAP [Simple Object Access Protocol]

Respuesta
SOAP  Envelope
o
HTTP/1.1 200 OK e
(optional)
Content-Type:text/xml S0AR Boty

Content-Length: XXX

<?xml version="1.0"?>
<SOAP:Envelope ...>
<SOAP:Body>
<MyRequestResult>
<result>3.1416</result>
</MyRequestResult>
</SOAP :Body>
</SOAP:Envelope>

Servicios web

SOAP [Simple Object Access Protocol]

SOAP fault
SOAP , Envelope
o
HTTP/1.1 POST /soap/myservice SOAP Header
Content-Type: text/xml S
SOAPAction: MyInterface#MyComponentMethod s

<SOAP:Envelope>
<SOAP:Body>
<SOAP:Fault>
<faultcode>Server.InvalidArg</faultcode>
<faultstring>Type is wrong</faultstring>
<detail/>
</SOAP:Fault>
</SOAP:Body>
</SOAP:Envelope>




Servicios web

WSDL [Web Services Description Language]

WSDL 1.1 WSDL 2.0
definitions description
r"f “ypes I
types
message I -
IV M| 85
%O
portType interface § é
operation operation
input - input
output |— output |—
I..-\'«.. " Sl el e — = = -'/J::
.:.!; I | I \
binding binding .E 5
5 TR
i - - c o
i service service o g
) [ port F—-—j endpokﬂk—-—j o J

Servicios web

WSDL [Web Services Description Language]

<?xml version="1.0" encoding="UTF-8"?>

<description xmlns="http://www.w3.0rg/ns/wsdl"
xmlns:tns="http://www.tmsws.com/wsdl2@sample”
xmlns:whttp="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:wsoap="http://schemas.xmlsoap.org/wsdl/soap/"
targetNamespace="http://www.tmsws.com/wsdl20sample">

<documentation>
This is a sample WSDL 2.0 document.
</documentation>

<types> <!-- Abstract types (XML Schema) -->
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.tmsws.com/wsdl2@sample”
targetNamespace="http://www.example.com/wsd1l20sample">
<xs:element name="request"> ... </xs:element>
<xs:element name="response"> ... </xs:element>
</xs:schema>
</types>




Servicios web

WSDL [Web Services Description Language]

<interface name="Interfacel"> <!-- Abstract interface -->
<fault name="Errorl" element="tns:response"/>
<operation name="Get" pattern="http://www.w3.org/ns/wsdl/in-out">
<input messagelabel="In" element="tns:request"/>
<output messagelabel="Out" element="tns:response"/>

</operation>
</interface>
<!-- Concrete Binding Over HTTP -->

<binding name="HttpBinding" interface="tns:Interfacel"
type="http://www.w3.org/ns/wsdl/http">

<operation ref="tns:Get" whttp:method="GET"/>

</binding>

<!-- Concrete Binding with SOAP-->

<binding name="SoapBinding" interface="tns:Interfacel"
type="http://www.w3.0rg/ns/wsdl/soap"
soap:protocol="http://www.w3.0rg/2003/05/soap/bindings/HTTP/" S
wsoap:mepDefault="http://www.w3.0rg/2003/05/soap/mep/request-resp
<operation ref="tns:Get" />

</binding>

Servicios web

WSDL [Web Services Description Language]

<!-- Web Service offering endpoints for both bindings-->
<service name="Servicel" interface="tns:Interfacel">
<endpoint name="HttpEndpoint"
binding="tns:HttpBinding"
address="http://www.example.com/rest/"/>
<endpoint name="SoapEndpoint"
binding="tns:SoapBinding"
address="http://www.example.com/soap/"/>
</service>
</description>

<xml version="1.0" encoding="l
<definitions name="AktienKurs":
targetNamespace="http://loca ...
xmlns:xsd="http: //schemas.xmlsoap.or
xmlns="http://schemas.xmlsoap.org/wsd
<service name="AktienKurs">
<port name="AktienSoapPort" binding
<soap:address location="http://loc
</port>
<message name="Aktie.HoleWert">
<part name="body" element="xsd:Tra
</message>

</service>

</definitions>
—_— WSDL




Servicios web

UDDI [Universal Description, Discovery, and Integration]
Descubrimiento de servicios

UDDI Repository

Registry 2. Enquire:
Directory of Services uDDI

1. Register:

uDDI
WSDL provides the
service definition.
Requester Provider 4. Communicate t
requires services. SOAP Connection provides services. using SOAP Service

Servicios web

UDDI [Universal Description, Discovery, and Integration]

UDDI V2
WSDL Ve
tvodel name =[portType local name] —
definitions overviewURL = [wsdl location]

e message namespace = [namespace]

types categoryBag
type = portType
J

portType ] /ﬂ\dodel name =[binding local name] <
overviewURL = [wsdl location]
categoryBag
" type = binding
definitions namespace = [namespace]
_ portType = [portType tModel]
— protocol = SOAP
transport = HTTP
binding ] . '/
ﬁsinessService name =[human-readable nar&
("categoryBag N
definitions type = service
namespace = [namespace]
— \_ local name = [service local name) D,
service ] | __,/ bindingTemplate h
— accessPoint = [access point]
”f# portType = [portType todel]
binding = [binding tModel]

local name = [port local name]

N 2/




Servicios web

UDDI [Universal Description, Discovery, and Integration]
Descubrimiento de servicios

PRACTICINGSAFETECHS B

. || HOW COME THE LAST YEAR

WSFL Service flow

uDDI

WSDL ( Service description

SOAP (XML-basod messagin

http, ftp, MQ, Networ
IIOP, and more (




Servicios web

EJEMPLO: Uso de servicios web

// Amazon Product Advertising API

String AMAZON_ASSOCIATE _TAG = "ikorec7-20";

String AWS_ACCESS_KEY_ID = "XXXXXXXXXXXXXXXXXXXX" ;

String AWS_SECRET_KEY = "XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX" ;
String ENDPOINT = "webservices.amazon.com"; // .es | .co.uk

// Set up the signed requests helper

SignedRequestsHelper helper = SignedRequestsHelper.getInstance
(ENDPOINT, AWS_ACCESS _KEY_ID, AWS_SECRET_KEY);

Servicios web

EJEMPLO: Uso de servicios web

// Amazon Product Advertising API
// The helper can sign requests in map form,
// where the request parameters are stored in a map.

Map<String, String> params = new HashMap<String, String>();
params.put("Service", "AWSECommerceService");
params.put("Version", "2011-08-01");
params.put("AssociateTag", AMAZON_ASSOCIATE_TAG);
params.put("Operation", "ItemLookup");
params.put("ItemId", isbn);

params.put("ResponseGroup",
"Small, Images,ItemAttributes,OfferFull,ShippingCharges");

String requestUrl = helper.sign(params);




Servicios web

EJEMPLO: Uso de servicios web

// Amazon Product Advertising API
// Alternative string form, where the requests parameters
// have already been concatenated into a query string.

String queryString = "Service=AWSECommerceService"
"&/ersion=2009-03-31

“&AssociateTag=" + AMAZON_ASSOCIATE_TAG
"&0Operation=ItemLookup"
"&ResponseGroup=Small"

"&ItemId=" + isbn;

+ + 4+ + +

String requestUrl = helper.sign(queryString);

Servicios web

EJEMPLO: Uso de servicios web (Java, a bajo nivel)

// Amazon Product Advertising API

DocumentBuilderFactory dbf =
DocumentBuilderFactory.newInstance();

DocumentBuilder db = dbf.newDocumentBuilder();
Document doc = db.parse(requestUrl);

boolk.isbn = getElementValue(doc, "ASIN");
book.title = getElementValue(doc, "Title");

NodeList authorNodes = getElements(doc, "Author");
book.authors = new String[authorNodes.getLength()];

for (int i=@; i<book.authors.length; i++)
vook.authors[i] = authorNodes.item(i).getTextContent();




Servicios web

EJEMPLO: Uso de servicios web (Java, a bajo nivel)

// Amazon Product Advertising API

book.publisher = getElementValue(doc,"Publisher");
book.date = getElementValue(doc,"PublicationDate");
book.pages = getElementValue(doc, "NumberOfPages");
book.binding = getElementValue(doc,"Binding");

// URL
book.url = getElementValue(doc, "DetailPageURL");

// Image
Element imageElement = getElement(doc,"Largelmage");
if (imageElement!=null)

book.image = getElementValue(imageElement, "URL");

Servicios web

EJEMPLO: Uso de servicios web (Java, a bajo nivel)

// Amazon Product Advertising API
// Prices (XPath)

XPathFactory xPathfactory = XPathFactory.newInstance();
XPath xpath = xPathfactory.newXPath();

XPathExpression expr = xpath.compile(
"//0ffers/0ffer/OfferListing/Price/FormattedPrice");

String amazonPrice =
((NodelList) expr.evaluate(doc,XPathConstants.NODESET))
.item(0@).getTextContent();

book.offers.add( amazonPrice, book.url );




Servicios web

EJEMPLO: Uso de servicios web (Java, a bajo nivel)

// Rutinas auxiliares

private NodelList getElements (Document doc, String tag)

{
return doc.getElementsByTagName(tag);

}

private Element getElement (Document doc, String tag)
{
NodeList nodelist = doc.getElementsByTagName(tag);

return ( (nodelist.getLength()>0) ?
(Element) nodelist.item(®) : null);

Servicios web

EJEMPLO: Uso de servicios web (Java, a bajo nivel)

// Rutinas auxiliares

private String getElementValue (Document doc, String tag)
{
NodelList nodelist = doc.getElementsByTagName(tag);
return ( (nodelist.getlLength()>0) ?
nodelist.item(0).getTextContent() : null );

}

private String getElementValue (Element root, String tag)
{
NodeList nodelist = root.getElementsByTagName(tag);
return ( (nodelist.getlLength()>0) ?
nodelist.item(@).getTextContent() : null );




Servicios web

Ejemplo: Uso de servicios web (con ayuda del IDE)

Agregar referencia Web M

Vaya a una direccién URL de servicios Web y haga clic en Agregar referencia para agregar todos los servicios disponibles.
Select a wizard Quarss O | @ &

Actess an sxisting KML web service

Direccién URL: p://ecs.amazonaws.com, AWSECommerceService/ AWSECommerceSenvice.wsdl MIS§

Wizards: . | Servicios Web disponibles en esta direccién URL:

"AWSECommerceService" Descripcion

[tvps Fitter bext 1 servicio encontrado: -
& Java Métodos - AWSECommerceService
(= Java Emitker Templates = BrowseNodelookup ( MarketpaceDomain As string , AWSAccessKeydd As string , E
(= JavaServer Faces | Subsecrption]d As string , Associate Tag As string ,  Validate As string , XMLEscaping As string , 3
e Shared As BrowseNodel ookupRequest , Reguest As BrowseNodelookupRequest )
= iyt w CartAdd ( MarketplbceDomain s string , AWSAccessKeyld As string , Subscriptionld As
Pyhym | string, AssociteTag As string , Validate As string , XM Escaping As string ,  Shared As
(= server CartAddRequest , Reguest As CartAddRequest ) i
(= 501 Development: » CartClear ( MarketplaceDomain As string , AWSAccessKeydd As string , Subscriptionld As
(= web string , AssociateTag As string , Validate As string , XMLEscaping As string , Shared As Nombre de referencia Web:
(= Web Services ' CartClearRequest , Reguest As CartClearRequest )

com.amazenaws.ecs

2 Ank Flles ® CartCreate ( MarketplaceDomain As string , AWSAccessKeyld As string , Subscriptionid As
[ Unit Test UDCT string , AssocateTag As string , Valdate As string , XMLEscaping As string ,  Shared As
CartCresteRequest , Request As CartCreateRequest )
m CartGet ( MarketpbceDomain As string , AWSAccesskeyld As string ,  Subscriptionld As string ,
Pl Associate Tag As string ,  Vaddate As string , XMLEscaping As string ,  Shared As
i CartGetRequest , Request As CartGetRequest )
n CartModify ( MarketpaceDomain As string, AWSAccesskeyld As string ,  Subscriptionld As

string , Assocate Tag As string , Validate As string , XMLEscaping As string , Shared As
CartModifyRequest , Reguest As CartModifyRequest )
= CustomerContentLookup ( MarketpbceDomain As string , AWSAccesskeyld As string ,
Subscription]d As string , Assocate Tag As string ,  Validate As string , XMLEscaping As string ,
@ = Back I Rext > I Finish | Shared As CustomerContentLookupRequest, Reguest As CustomerContentLookupRequest )

= CustomerContentSearch ( MarketpBceDomain As string . AWSAccessKeyld As string . =

Anadimos un “cliente de servicio web” (Eclipse)
o una “referencia web” (Visual Studio)
y el IDE nos genera los stubs necesarios...

Servicios web

Rendimiento

= Protocolo SOAP basado en XML
(consume mas ancho de banda y tiempo de CPU, ya
que los mensajes requieren su interpretacion [parsing];
a cambio, es legible, lo que facilita las labores de
desarrollo y depuracion).

= Mecanismos de transporte alternativos:
HTTP es el mas comun (entre otras cosas,
porque permite atravesar cortafuegos sin problemas)
aungque es mas ineficiente que otras alternativas. |




HTTP APIs

OAS [OpenAPI Specification]
Especificacion de APIs en YAML o JSON

v = a X |

YL The Official VAML Web Site x  +

Qg « O®:

%YAML 1.2 ’

e > c o a https://yaml.org

YAML: YAML Ain't Markup Language™

What It Is:
YAML is a human-friendly data serialization
language for all programming languages.

YAML Resources:
YAML Specifications:

- YAML 1.2:
- Revision 1.2.2 # Oct 1, 2021 *New*
- Revision 1.2.1 # Oct 1, 2009
- Revision 1.2.0 # Jul 21, 2009
YAML 1.1
YAML 1.0
4 »

Herramientas:

wyY

874 OPENAPI

r

{J} JSON:API — A specification for b X +

& > C (O & hitps//jsonapiorg

{ json:api |

View the specification

Contribute on GitHub

= Swagger (https://swagger.io/)

= Postman (https://www.postman.com/)

HTTP APIS

’ Swagger.
supportedby SMARTBEAR

default Default namespace

Authorize @

‘ /api/login

‘ /api/logout

data

‘m /api/data

‘ /api/data/align

‘ m /api/data/categories

‘ /api/data/list

‘ /api/data/search

‘ /api/data/metadata

‘ m /api/data/download




@ Swagger.

Supported by SMARTBEAR

@ Swa{;ger

RTBE

Editor. Fiev Editv GenerateServer v Generate Client v  About v

2.0
/

/api/lngin:

: Successful login.
login®
dentials: incorrect user/p

/definitions/er!
post_login
E ;ayload
= body: e
év : ‘#/definitions/user.identification’

[1
default
/api/logout:
‘201" :
: Successful logout.
‘#/definitions/user.logout”
: Unauthenticated request / No active session.

efinitions
post_logout

- default

[ /api/login A
Name Description
payload *
; Example Value | Model
object
(body)
{
“user®: “demo”,
“password”: "X0000000"
Parameter content type
application/json .
Responses Response contenttype | application/json v
Code Description
201
Successful login
Example Value | Model
2 00000000000000N0000N00C0N0000CNON0NNOONOCNCO0CNNONOONONONONBON0NCNNOOONONON0NX ™
401

Wrong credentials: incorrect user/password

Example Value | Model

“error": "Error message."

Swagger.

supportedby SMARTBEAR

- error

: string

Error message
X Error message.
: object

A partir de la especificacion
del API, se puede generar
tanto el cliente como el
servidor para multitud de
lenguajes de programacion.

https://editor.swagger.io/

- password
- user

string
User name
demo

: string
ipti User passwo
X XXXXXXXX
: object

- token

User name
demo

: string
i Session token
XXXXXXXXXXXXXXXXXXXXXXKXXKXXXXXXXXXXX XXX XXX XXX

: object

- token

: string

ripti Session token

Xa XXXXXXXXXXXXXXXXXXXXX XXX XX XX XX XXX X XXX XXX XXX
: object




Alternativas...

TIBC2

— @
ZigBee’Alliance 3
IEEE 53|>V< LI

Certified

1
OASIS 9

tHE ()pen GROUP.

Tendencias

“Comoditizacion” de IT

Proceso economico por el cual los bienes, que tienen
valor econdmico y se distinguen en términos de
atributos, terminan convirtiéndose en una “commodity” a
los ojos del mercado o los consumidores (un bien que es
intercambiable con otros productos del mismo tipo).

= Enfasis méas en la integracidn que en la programacion.
= Convergencia y estandarizacion de tecnologias.

= Economias de escala.




Tendencias

“Comoditizacion” de IT

INTERNETWORKING ARCH MIDDLEWARE ARCH

Middleware
Applications

RTP | TFTP FTP | HTTP

\1"_"5| Ll Middleware

‘UDP TCP' Services
h 7
Middleware

B ™S

Fibre Channel I Solaris l| VxWorks I

20t Century 21st Century

Tendencias

Arquitecturas basadas en microservicios

A monolithic application puts all its -' A microservices architecture puts ' '
functionality into a single process... ® each element of functionality into a
o9V separate service...
(B}
... and scales by replicating the ... and scales by distributing these services
monolith on multiple servers across servers, replicating as needed.
y. £
=’ =’ [ol[[*i{ @]+
L o
°v °v [*][e]l] [[*][e
-’ -’ | Ve o ||
L 4 L 4
o o [o][]l] [[®]]w




Tendencias

Arquitecturas basadas en microservicios
Caracteristicas
= “Componentizacion” via servicios (web o RPC).

= Organizacion en torno a unidades de negocio
(no alrededor de especialidades, e.g. GUI, BD...).

= Orientacion a productos (no proyectos):
“you build it, you run it”.

= Acoplamiento débil (p.ej. HTTP):
“smart endpoints & dumb pipes”.

= Control descentralizado :-)
= Datos descentralizados :-(

http://martinfowler.com/articles/microservices.html

Tendencias

Arquitecturas basadas en microservicios
Descentralizacion... para lo bueno y para lo malo.

%28

:

1

mEE

monolith - single database microservices - application databases




Tendencias

Arquitecturas basadas en microservicios
¢Como de grandes son los microservicios?

Amazon: “Two Pizza Team”
(el equipo completo puede alimentarse con 2 pizzas,
i.e. no mas de una docena de personas por equipo).

Bibliografia

= Chris Britton & Peter Bye: e
IT Architectures and Middleware and Middleware

Addison-Wesley, 2nd edition, 2004
ISBN 0-321-24694-2
stems > j \\ é
= Frank Buschmann, Regine Meunier, [Ermeeyg
Hans Rohnert, Peter Sommerlad "
& Michael Stal: Pattern-Oriented
Software Architecture.

Volume 1: A System of Patterns
Wiley, 1996. ISBN 0471958697

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE

A System o 1 Patterns

Frack Buschmann
By Ragine Mpurier

3 Hana Rohnert
Peter Sammerlid
L Michasl $128

#WILEY ?é:




Curso recomendado

Pattern-Oriented Software Architectures for
Concurrent and Networked Software
Douglas C. Schmidt (Vanderbilt University)
https://www.coursera.org/course/posasoftware

oursera

ZooKeeper

https://zookeeper.apache.org/

Objetivo:
Coordinacidn de procesos distribuidos. TookeperEnemble
[Application‘ Client ——Se—ssio’n()@____ Server
s Process Library
Funcion: , o
i - [ tn] | et |_sesmmoo
Servicio centralizado para .

mantener informacion de configuracion,
eleccion de lideres [master election],
deteccion de fallos [crash detection], [
gestion de grupos [group membership]...
Proporciona algoritmos asincronos para sistemas
distribuidos, dificiles de implementar correctamente.

Server

Process Library [ ————o] |

Server

Application ] Client Session 0x2A




ZooKeeper

# Delegation of
7/ write
‘ requests to
Leader Node

— —Leader
Node

Clients

ZooKeeper

Usos:
Apache Hadoop (map-reduce framework): YARN & HDFS
Apache HBase (NoSQL database)
Apache Solr (search engine)
Apache Storm (streaming)
Yahoo! Fetching Service (crawler)
Facebook Messages
eBay

Twitter

Netflix

Zynga

~—




